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Supporting information:
Figure S1: TGA analysis of Pd-CeO2/C.
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Element Weight% Weight % Atomic %
Sigma
Pd L 33.89 1.07 40.30
Ce L 66.11 1.07 59.70
Totals 100.00 100.00
Figure S2: HAADF-STEM image and the related EDS spectrum of Pd/C-CeO2 catalyst. In the spectra: the * 
correspond to Cu signals from the TEM grid. In Table are reported the semi-quantitative analysis extracted 
from the spectrum.
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Figure S3. HAADF-STEM image and comparative EDS elemental maps of Pd-CeO2/C showing the 
Ce (green), Pd (red) and Carbon (blue) distribution.
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Figure S4: Electron tomography images of Pd-CeO2/C showing the distribution of the three 
components of the catalyst (Pd, CeO2 and C).
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Figure S5. Deconvolution of H2-TPD spectrum for Gen 2 Pd/C-CeO2 catalyst. Temperature ramp 30 
°/min.
Figure S6. Deconvolution of H2-TPD spectrum for Gen 2 Pd/C-CeO2 catalyst. Temperature ramp 20 
°/min.
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Figure S7. Deconvolution of H2-TPD spectrum for Gen 2 Pd/C-CeO2 catalyst. Temperature ramp 10 
°/min.
Figure S8. Deconvolution of H2-TPD spectrum for Pd/C catalyst. Temperature ramp 30 °/min.
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Figure S9. Deconvolution of H2-TPD spectrum for Pd/C catalyst. Temperature ramp 20 °/min.
Figure S10. Deconvolution of H2-TPD spectrum for Pd/C catalyst. Temperature ramp 10 °/min.
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Table S1. Comparison of H2 thermal desorption data for Pd/C-CeO2 and Pd/C used as a reference.
Pd/C Gen 2 Pd/C-CeO2Temperature 
ramp 10 
°C/min t °C mmol(H2)/gcat Ratio t °C mmol(H2)/gcat Ratio
I 95.8 0.00954 0.017
II
91.5 0.00706 0.016
121.7 0.04747 0.083
ΣI+II - 0.00706 0.016 - 0.05701 0.099
III 292.0 0.20307 0.470 275.9 0.06473 0.113
IV 370.3 0.12546 0.290 313.8 0.30893 0.538
V 411.5 0.09641 0.223 405.8 0.08673 0.151
Σ - 0.432 1.000 - 0.57441 1.000
Pd/C Pd/C-CeO2Temperature 
ramp 20 
°C/min t °C mmol(H2)/gcat Ratio t °C mmol(H2)/gcat Ratio
I 109.1 0.02325 0.039
II
105.4 0.01721 0.040
129.1 0.0466 0.078
ΣI+II - 0.01721 0.040 - 0.06985 0.116
III 303.8 0.2237 0.518 279.7 0.09651 0.161
IV 384.3 0.14802 0.343 313.6 0.24856 0.414
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V 439.5 0.04315 0.100 404.9 0.11523 0.192
Σ - 0.43208 1.000 - 0.6 1.000
Pd/C Pd/C-CeO2Temperature 
ramp 30 
°C/min t °C mmol(H2)/gcat t °C mmol(H2)/gcat Ratio
I 121.2 0.03878 0.065
II
111.0 0.01448 0.035
140.0 0.01351 0.023
ΣI+II - 0.01448 0.035 - 0.05229 0.088
III 301.2 0.21513 0.527 279.3 0.09478 0.160
IV 386.1 0.14408 0.353 324.3 0.3192 0.538
V 446.7 0.03426 0.084 415.2 0.07475 0.126
Σ - 0.40795 1.000 - 0.59331 1.000
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Figure S11. Tafel analysis of 5 batches of Pd-CeO2/C obtained in H2-saturated 0.1M KOH at 1 mV 
s-1 and 1600rpm.
Table S2: H2 pump test data.
Catalyst mgmetal cm-2 mV @ 200 mA cm-2 mV @ 400 mA cm-2 mV @ 300 mA 
cm-2 (after 1 h)
Pt/C (40%) 0.44 265 542 510
Pd-CeO2/C (this 
work)
0.20 246 488 440
Pd-CeO2/C1 0.20 321 624 455
S12
Figure S12: (A) Voltage vs current curves of AEMFCs assembled with Pd-CeO2/C anode catalysts 
(0.3 mg cm-2), a radiation grafted ETFE-BTMA membrane and a 40 % Pt/C cathode (0.4 mg cm-2 Pt 
loading). Pd-CeO2/C (black curves) described in this work and a reference catalyst (red curves).1 Both 
electrodes contain 20 wt % ETFE-BTMA ionomer. H2 was provided to the anode at 1.0 L min-1. O2 
was fed to the cathode at 2.0 L min-1. The cell temperature is 80 °C and anode/cathode dew-points 
are 76 °C/ 76 °C. The right hand Y-axis shows the internal ohmic resistance as a function of the 
current density for both curves.
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Table S3: DFT calculation of H binding in bridge mode.
Structure Energy in eV (per H) Description
H on Pd(111) -4.14 Full coverage of H
H on Pd/CeO2 -3.80 Full coverage of Pd and H
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